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Sir: 

I, Jean-Marie Bernard, declare as follows: 

1) I was awarded a Doctor in phystcochemistry of biologic and synthetic 
maeromolaeules from the Liiie 1 university. 

21 Currently, i am a Senior staff scientist, in RHODIA in the Lyons Research Center, 85, 
rue des Fr4res Ferret, BP 62, F-69192 Saint-Fons Cedex, Franca. 

3} My Curriculum Vstae, Research Experience and list of publications are attached 
hereto as Appendix L 

4) US Patent 5,750.629 by Laa§ et al discloses a process for the preparation of 
poiys-ocyanale mixtures, and more precisely of b!S{isocyanato-aikyi)mono-uretd!Ones. 
In Example 1. at column 8, HDI is reacted with IPDL TMPD and trMVOCtytphosphine. 
After termination of the reaction with MTS and removal of the diisocyanate mixture by 
distillation in a thin film evaporator, a product having a NCO content of 19 5% was 
obtained. 

5} As shown in Appendix ti, 1 made the calculations of the functionality of the mixture as 
prepared In Example 1 of the Laos patent, which is 2.56. 
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I HEREBY DECLARE that all statements made herein of my own knowledge are true 
and that all statements made on Information and belief are believed to fee taie; and 
further that these statements were made with the knowledge that wifftui, false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful, raise 
statements mavjeooaitfize the validity of the application or any patent Issued thereon. 




APPENDIX I 



Dr. BERNARD, Jean Marie 

Bom on December 23, 1954 in Somain. France 

I studied chemistry and biochemistry in Lille University fmasltise"}. 

in 1981, I obtained a diploma (PhD) in physicochsroistry of biologic and synthetic 

maoromoiecutes from the Lille 1 University. 

From the 26^ of January- 1 981 to the 1" of September 1988, 1 worked in the Research 
Center of CHOAY Institute (French Pharmaceutical Company) in Paris, During this time, 
I have been in charge of the synthesis of new active molecules for different therapeutic 
domains: immunochemistry, heparinotherapy, cardiovascular activity and 
caneeroS.herany. 

I have acquired an experience in organic chemistry and more specifically in lipid, giycgn 
and peptide chemistry, 

1 am the author of patents and publications on these topics: 
~ Patents FR 2551758; PR 256409b; FR 2581069. 
- Publications in: 

J, Biol. Response Modif. (198?), 6(6), 678 ~ 691 

int. J . Pept. Prot Research (1987). 29 (4) 455 ~ 483 

J, Biol Response Modif, (1985).. 4(5)464 ~4?4 

Peotktes Proceedings European, Peptides symposium 18*' (1984), 443- 446 

Publisher Almqvlst and vVlkseil, Stockholm) 

From the 1 5i of September 1988 to mars 1892, I worked in RHGNE-POULENC as 
chemical engineer In peptide chemistry and I was in charge of a team (8 members) as 
technical leader, in mars 1992. 1 have acquired the function of research associate. 
Since 1993. in the Research Center of Lyons (CRL) (RHODIA) and Research 
Ind ustriaKsatton and Technology Center (CRiT) of Decines (RHODIA), I am in charge of 
research of new molecules and new process In the polylsocyanaie field for coatings. 
I am the author of more than 20 patents in the different fields: peptide chemistry, 
organic chemistry and isocyanate chemistry (organic, aqueous and powders 
compounds and their applications}. 

I am author of publications in Syniett (1093), 9, 880 ~ 682; Tetrahedron (1994), 50(2), 
497-503: Tetrahedron Letters (1994), 35(47), 8783-8766; Tetrahedron Letters (1995), 
36(8), 1267-1270. 

I am co-author of the following books: 

"The roots of Organic Development", published in 1996 by ELSEVIER (ISBN no, 0 444 

824346 0) 

"Waterhome- and Solvent Based Surface Coating Resins and their Applications 
published in 1998 by John WILEY and Sons (Chichester / New York / Wemhem / 
Brisbane / Toronto/ Singapore) In association with SUA Technology Ltd (London, UK). 
(ISBN no. 0471 078866) 

! was awarded the R H G N E - P O U L E N C Research Price in 1991, 
! am currently Senior Staff Scientist In the expert file of RHODIA. 



- APPENDIX H - 

The composition disclosed in Example 1 of the Laas ei ai patent (US 5,750,529) Is 
obtained after removal by distillation of the HDI true dimer. 

it should be kept in mind {hat the heavy oligomers comprise carbamate structures, since 
diol was introduced in the reaction mixture. 

In said Example i« the HDI transformation rate is 15%. 

That is. for 10 kg. of HDI, an amount of 1500 g (10,000 g x 15%) Is transformed into 
Isocyanate oligomer. 

To this amount must be added the diol (1 ,3-butanediol. 100 g; 1.1 moles), the catalyst 
(trim-butylphosphlne, 30 g) and the terminating agent (methyl toiuenesulphonate. 28 g), 
that is a total amount of potyisocyanate mixture of (1 500 * 1 00 + 30 *3£t - ) 1858 g 

Laas et al disclose that, (see column 6 S lines 41-43), after distillation of the remaining 
monomer, the content of oligomer mixture is as follows: 

- 39.0% of HOI uretdione. i.e. a weight amount of: 

(1858 x 39% ~) 646.S2 g of true dimer; 
~ 72 .8% of HDI isocyanurate, i.e. a weight amount of: 

(1658 x 22.6% *} 374.71 g of trim&r, and 

- 38.1% of higher oligomers, i.e. a weight amount of: 

(1 658 x 38. 1 % ~) 631.7 g of higher oi igomers. 

Moreover, 100 g (1 .1 moles) of die) were involved in the reaction, I.e. a weak amount as 
compared to HDI (59.5 moles). 

It may then be concluded that the totality of the diol reacted with HDI (2 moles or HDI 
react with 1 mole of diol). 

Consequently, the resulting urethane oligomer (neither containing isocyanurate nor 
dimeH Is in an amount of 469.6 g, calculated as follows: 

100 o dial (1.1 moles) + (2.2 moles HDI x 168 (molecular weight of HDI)) * 100 g * 
389.8 g * 469.6 g of poiyurethane. This amount represents (1 00 x 489.6 g / 03 1 . ? g ~) 
74,3% of t.h« higher oligomers. 

Use amount of heavy nan urethane oligomsr compounds possibly comprising more 
than one trimer ring or more than one dimer ring or possibly comprising at least one 
trimer ring end one dimer ring is calculated as being: 631.7 g ~ 469.8 g * 162,1 g. 
This represents a oercentage to the initial polyisocyanate mixture of (10v x 
182.1 / 1858 ~) 9.8%, that Is to say an amount of (100 x 9.8 / 38.1 *) 25.7% of the 
higher oligomers. 

After removal of the pure monouretdione diisocyanate from 1000 9 of initial 
polyisocyanate mixture, 870 q of new liquid polyisocyanate mixture Is obtained (see 
column 6, line 48). The oligomer composition given by Laas -end at , column 6, lines 5o- 
57 Is the following: 

- HDI uretdione (true dimer): 19.4% ; 

- HDI isocyanurate (true trimer): 28.7% : and 

- and higher oligomers: 51 .0%. 
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The composition of the distillate (Dure monoumtdione diisocyanaie) given by Uas et a;. , 
at column 7. lines 4-6, shows there is practically no higher oligomers (0.8%). 1 he ratio 
b^ween urethane oligomers and heavy non urethane oligomers in the new hquk, 
pmvisocvanate mixture (obtained after separation of dimer) may he considered as 
practically the same as the initial polyisocyanate mixture (obtained after removal ot 
untreated excess HDI monomer). 

Consequently, the amount of urethane oligomer (neither containing thmer nor dimer) 
in the new liquid poJyteocvanate mixture represents (51 .9 x 74.3% ~) 38,56%, ana tne 
amount of heavy non urethane oligomer compounds possibly comprising more than 
one turner ring or more than one dimer ring or possibly compnsmg at least one tnmei 
ring and one dimer ring represents (51.9 x 25. 7% ») 13.34%. 

Therefore, the final composition of liquid polyisocyanate is as follows: 

« HDI uretdione (true dimer): 19.4% (given by Lass et at): 

- HOI Isocyanurate (true trimer): 28.7% (given by Lass et at.); 

. Urethane oligomer: 38.56% (calculated as above); and 

* Heavy non urethane oligomers compounds: 13.34% (calculated as above}. 

Note that the amount of heavy non umthan* oligomers is much lower than the one 
claimed in our application, which is at least 40% by mass (see o) in Claim 1). 

The functionality of the mixture may be calculated (as explained on pages 15-16 of the 
present application) as the sum of the functionalities of each ot the components ot the 
mixture. The functionality, calculated for 100 g. of the now liquid polyisocyanate 
mixture is as follows; 

;> Functionality of the dimer (2) x % of dlmer ( 1 9.4%) (Laas data), 

in Functionality of the trimer (3) * % of trimer (28.7%) (Laas data), ^ 

Hi) Functionality of the ollgourethane (2) x % of ollgourethane (3b.bo%i t.see 

iv) Functionality of the heavy non urethane oligomer compounds (4*) x. % of the 
heavy non urethane oligomers 1 3 34%) (see above). 

JnTx2nO^$hj'x 3 / 1 00) + (38.56 x 21 100} * (133.34 x 4 / 100) = 0.39 + 0.36 - 
0.7? + 0. 64 ~ 2.58. 

The functionality of the polyisocyanate mixture disclosed by Laas ef at In Example 1 Is 



* A hinh value (4) for the functionality of heavy non urethane oligomers is used here. 

This functionality is overestimated, considering the presence of higher 

oliaomera comprising more than one dimer function which have a functional d* low as 



